Biological control provides a safer alternative to reduce the population of agricultural pest.
50
can lead to up to 100% defoliation in crops [12] . The resistance of Spodoptera to various chemical 51 compounds needs to be monitored because these pests are quickly spreading across the Asian and
52
South Pacific regions [13] . Therefore, it is extremely urgent to control these pest populations using 53 alternative methods, particularly plant-based biopesticides. To control the pest population, its 54 immune system must be clearly understood. In this study, we evaluated the potential of a 55 biopesticide extracted from M. jalapa to control the insect pest S. litura by weakening its immune 56 system.
57
The main role of M. jalapa as a biopesticide is to weaken the Spodoptera immune system. The 58 immune defense mechanism acts as a barrier to infections when exposed to foreign agents; it 59 biochemically responds when attacked by a foreign agent. Therefore, the state of the immune system 60 can be used as an indicator of the potential for pest mortality. 
72
of the insect needs to be done when exposed by a toxic substance.
73
The humoral response is a very crucial part of the insect immune system because it plays a role 74 in activating protective enzymes and stimulating the ability to recognize pathogenic invaders.
75
Therefore, this humoral mechanism acts to stimulate the functioning of the immune system and 76 therefore, the humoral response is one of the parameters of the immune system which can kill the 77 infecting pathogen.
78
Previous research on pest control using biological agents has been widely conducted, including 
83
leading to an eventual resurgence of the pest's population once it has acquired resistance.
84
Unfortunately, most biopesticides are considered to be harmful to the ecosystem if applied over a 85 relatively long time period. Therefore, when using a natural compound as a biopesticide, the 86 concentration are very important parameters when trying to deter pest resistance. However, to the 87 best our knowledge, there have been no previous studies examining the use of natural compounds 88 in M. jalapa to weaken the pest immune system to decrease immunity cause mortality. We believe 89 that this approach can potentially provide an ecofriendly way to control pest outbreaks because the 90 use of sublethal pesticide concentrations is feasible for farmers.
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The 
112
jalapa leaves were dried (without being exposed to light) and dampened using 96% ethanol. The 113 maceration process was carried out for 3 days, after which the crude extract was obtained at the 
128
Each pellet was washed using triethanolamine-buffered solution (TBS) at pH 7.4. Then, pellets were 129 resuspended in 50 ml of TBS and centrifuged at a speed of 12,000 ×g for 15 min. The lysates from each 130 sample was used for the HA assay. Next, 2 ml of the hemolymph was homogenized at a pressure of 131 400 g cm -2 for 5 min and centrifuged at a speed of 12,000 ×g for 15 min. This supernatant was used as 132 the source of lectin in the experiment.
133
HA assay was performed using blood from vertebrate animals containing anticoagulants. The 134 blood sample was washed three times using TBS at pH 7, and its concentration was reduced to 2%
135
(w/v) using TBS. 
154
The quantity of PO enzyme was analyzed using one-sample of t-test using SPSS version 17.0
155
(SPSS Inc., Chicago, IL), with P < 0.05 indicating statistical significance. 
161
pellet from the growing medium was conducted by using centrifuge at 4000 xg for 10 min, then, the 162 pellet was washed with buffer-tris pH 6.5.
163
The bacterial suspension was made up to a hemocytes to bacteria ratio of 1:50. To increase the 
Lectin

208
The rate of lectin formation was determined using titration HA assay and lectin profile testing.
209
A concentration of 0.2% (w/v) resulted in fastest lectin formation (60 min), whereas 0.8% resulted in 
259
Concentration of hormones affect the anatomical and physiological changes of the insect body [14] .
260
The hemocytes changes aims to maintain physiological balance and endurance thier body. Therefore,
261
S. litura larvae have variations in the number of hemocytes. 
306
The humoral immune response in insects plays a major role in the immune system by activating 
322
Our results showed that lectin was present in S. litura when it was exposed to M. jalapa 
331
The formation rate of the titer was influenced by the number of hemocytes produced by cells,
332
because the immulectin receptors on the surface of the cell (supernatant) responds to an increase in 333 the number of hemocytes, which in turn leads to an increase in the number of lectin receptors.
334
Therefore, the degree to which lectin binds a foreign agent can be promptly recognized and its 
343
The activation of PO is the main enzymatic reaction important to the humoral response sequence.
344
This enzyme plays an important role in melanogenesis in invertebrates. PO is the key player in the 
354
The induction of a foreign agent increases the blood's PO concentration [34] . Our results showed
355
that the adduction of M. jalapa biopesticide was also able to induce S. litura to activate the PO enzyme.
356
(M. jalapa acts as a foreign substance that induces the PO activity on S. litura.) In fact, biopesticide
357
from M. jalapa increased the PO at all introduced concentrations (P < 0.05) relative to control samples.
358
This increase proves that there was an immune system response to the boipesticide. The highest 
377
Another study described that granular cells in Galleria mellonela insects play a role in the process of 
382
and it will form a base in area according to B. cereus size by activating the filamentous actin which is 383 the cytoskeleton to form pseudupodia cells [38] .
384
The next stage of phagocytosis is the endocytosis of B. cereus bacteria into the plasmatocyte cells.
385
The plasmatocyte cytoplasm contains many lysosomes that are responsible for catalyzing the alien 386 pathogens entering the body. The enzyme catalyzing from lysosomes is used to degrade B. cereus.
387
Exposure to toxic substances from M. jalapa leaf extract resulted in weakening of hemocytic cells to 
392
Control conditions resulted that the ability of hemocytic cells from S. litura larvae to be able to 
433
pests in a given field is required for one to establish the amount of biopesticide needed to be applied.
434
The magnitude of the impairment of the immune system observed in this study was enough to kill 435 the target pests. Therefore, it is has great potential for controlling insect pest populations. 
